long exposed runs at high speed in the coldest weather, is a serious
one, a car requiring from 10 to 30 amp. at 550 volts for such ser-
vice. One large city railway system in particular, although able
to supply the demands of summer traffic with existing power sta-
tion equipment, was forced to install additional apparatus and
enlarge its station in order to meet the car heating demand in
winter.
Ventilation, with the electric system, is secured in several ways.
One method employs a small motor-driven blower which draws
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fig. 108.—Pantograph  and wheel  trolleys.
outside air through a duct from some place near the roof and forces
it through other ducts which have outlets near the heaters. The
foul air ascends and passes out at the ceiling through special
ventilators. In another method the ventilators are so shaped that
they act as "ejectors7' when the car is in motion and draw the foul
air out of the car, fresh air being supplied through holes in the
sides of the oar near the heaters. In many city cars the doors are
the only means of ventilation in the winter time. However,
public opinion is becoming rather exacting on the point of ven-
tilation and the better types of cars are being equipped with venti-
lating systems. A ventilating system to be effective must be
able to supply from 600 to 800 cu. ft. of air per passenger per hour.
In many of the newer types of cars a special type of hot air
heater is being used. A motor-driven blower draws fresh air
from the outside of the car and forces it over the heating surface
of an enclosed stove or hot air heater. The air is then either dis-
charged directly into the car or distributed by means of ducts to
various parts of the car. The foul air escapes through ceiling
ventilators. These heaters usually bum hard coal. They re-
quire very little attention and are very economical.

